Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2000-098433 
(43)Date of publication of application : 07.04.2000 



(51)Int.CI. 



G02F 1/35 
H01S 5/026 
H01S 3/30 
H04B 10/17 
H04B 10/16 



(21 Application number : 1 1-034833 
(22)Date of filing : 1 2.02.1 999 



(71) Applicant 

(72) Inventor : 



FURUKAWA ELECTRIC CO LTD:THE 

EMORI YOSHIHIRO 
AKASAKA YOICHI 
NAMIKI SHU 



(30)Priority 

Priority number : 10208450 



Priority date : 23.07.1998 Priority country : JP 



(54) RAMAN AMPLIFIER AND OPTICAL RELAY USING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Raman 
amplifier in which required gain can be obtained, 
dependence on wavelength of gain can be reduced to 
such an extent that a gain flatting filter is not required, 
and which can be used in a band of EDFA. 
SOLUTION: As a semiconductor laser 3, such a laser is 
used that it is a Fabry-Perot type and an external 
resonator for stabilizing oscillation wavelength such as a 
fiber grating is connected to it. Also, it is assumed that 
the central wavelength of a laser is 6 nm or more to 35 
nm or less, and difference between the maximum value 
of the central wavelength and the minimum value is less 
than 100 nm. The device has a means for detecting 
output power of each exciting light or a means for 
detecting signal light output power of a wavelength in 
which gain by each exciting light source is made 
maximum, and a means 4 for controlling a drive current 
of each exciting light source keeping power at a 
constant value. When the device is applied to a relay, the 

device has a means in which exciting light having shorter wavelength band than a signal 
wavelength band of the relay by 100 nm is made incident on DCF being a constituting element 
of an optical relay. Further the device has a means for monitoring a signal light between an 
amplifier 1 and an input of DCF and between an amplifier 2 and an output of DCF a means for 
adjusting the power of exciting light or the like. 
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»©feSfiSc#tt%7 t VJ»BB 9 ©?iJt#©Sgffi#tt^ 

[0042] *«wo -5*111*31 3 1 temwemmt 

B8fc«tllc, 7fe7r^/^e3MBS8tf(c}fA5nT|I| 

Jt7r-r/te5MsS8tc^tt5s^^^s^fj%««-r5 

»ffi«ffl7 r-f /<*fflV>* £ £*<&&£•?% fe©T'fe 
[0 0 4 3] *SSBBO^-6B**3 2C4SO^K«tt 
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03 3-^36 icmtmic 77 ywHH 9 ©sseaig 

Jt*#±«Sin7 r-f >«M«8 1 o ©aiS^i: LTfiJJS 
[0 0 4 4] #5Kli«D3 5fll#JB3 3fce*©Jte*«f§ 

2 lcmf2>m9&8h*ffi7T'{^ 2 K^ftS^VVigipg 
[00 4 5] ? 5 lisfcig 3 4 fcfi*03t* P§§ 10 

m^mzm*. set *%m. £ 1 s t ©-?$> s 0 

[0 0 4 6] *5SW05 *B!«a3 5lce*OJtilJ»» 

«0i lfc^-Tfilk:, *&±g^in:7 7WMigi|gfgi oo 
i«)fllff*Mt5*tebft c £ i: -T S ©T-& 

So 

[0 0 4 7] ^t^JSWO^WifSilBSil^n^ffl^fc; 20 

si©¥«# b-if 3 zm^itms. ttKflWv*wi«» 

3tt5ffiift*o*MB!Vl£v^K>. Bi©fcfc:J:SS§*7y 
;l'7VfGH.05S^*«t*ft< fctfT***. DBF Si, 

dbr sj©w*u— vjuxKtptiitm»itm4t> ¥ttmm 
o»sfeH:«Hj&^tj * c tic&iy mm? S C £ 

So 

[0 0 4 8] afiJfcfc^&ifcgOllBWfceniii JW± 

35nm«T fTSCtt*!3 fUflFFSft^ ^ fciftB t 

L*^^fcfy»©««tt#tt*/hs < -rs c twz 
s„ ae)t©*4^SKRs*6nm «±t-rsa*i±, s 
HWWttDlto wmtssi 5 SrSfE l it 7 r 7 v - 
!!©.¥«# u— y 3 ©fis#«ii6tf 0 1 2 

3nm T'&SCfct, ae^-g-ft-rSfcfeOWDH *79 

11 (hk 2, 3) te*iSG*M!*A<-r*fc«>teaie 40 

(C-rSfcfeT-feSo WDM #7^1 1 It. S*5SlO)t 

tl7£fe<DT'feS*\ HtHS«©*W0S*©Jfcfc#l/T 
So I^lf, feSWDM #7^1 1 THi £©*&#;*;€< 

i±, 01 2\c&irm\c i m<*i'-*r3<»w$mte3w * so 
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feS„ -7j\ 013 (a) ©«fc¥SK*U-1f 3<D*& 
»ft©Hffi*35nm#J:£-rS^ 013 (b) OtRKI* 

*Mfc5flJ#©8#T*, *iJ»¥S*jb^<*S 0 eti 
it, lo©aiS)tk:±oT»e.nS7'T>fiJ#lcHL 
T, flJ#tf-^Sfi^5l5nmA^20nnffinS t=flj##¥ 

Hfi|;&6niD iX±35nm«Ti:-rSCtT\ Wf^Ptlffc? -f 

2<-rsci:^T*SS„ 

[0 0 4 9] *SSBBO3-6»*«2E*<09WflMB« 
T'fei, a@7t© *4>Sft ©S*ffi £ «/.hffi©M£: 1 OOnn 

l.Tm*§K<D®B#1tl£W5±-T2> C £ T-£S„ aiEft 
fc#^fe©&fi*m^«^©»^&{kk:o&tfSfc 

)fe©if^SOS^:ffl[i:a/J>ffiog%iooniD &CF£?z 

£, 01 4tc^-r«icio(Daie^e.^i;s?ijf#oi : ' 
^StSt-e©ae3ti:oja[Sos«*«iioonn T-a&sTc 
ae^t^^^fflissos^Kit-rsct^T* 

€S„ 

[o o 5 o] *m%(D?%m&m3, 4mw.<D^>m 

£LrcTztt>, 01 J f'02, 0 3fc^tlSWDM A 79 1 

ncB**nsas5Wt%s*<'rsj:i:^t»*So c 

ni±0 1 5 icirsT <fc ^ tc, 35Wl«!l#t>«fc^TOBiEJtt 
tniWSlAUi , A 2 , As , A 4 £%K>fflMmn 
m JMJ:35nmlXTT'2&S7b^ — 7?I&I©a©t^tJtOV^T 
*Sk^t>&g3bUi i:A 3 , A 2 £\t t^DKSH 

ps«2fgic*t), wdm *7^i i ©B#»tt»i:jfera*j* 

[005 1] *SSM09-6»|*a5C«09vid|MH» 

^oiss^s-^^Tae^^s i <o#ae^/<7- 

[0 0 5 2] *»WO5-6a8«fll6C»05vyJ|WB» 
*^7, 8f5«©^VJi|@§§T*t±, 016 (a) ^ 

(b) lc^-T«l;:#a®7fec>igSic#^$?)iooniD Zbuz. 

07 7^^Wf^>^ (^gP«Sg§5) ^it^bfc 
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t © t* a, mmwfco mt\c ± s ro&sosfctfnix. 

[0 0 5 3] *^WO^-6il*«9e«<09^>ilHH» 

7 r >f / 60 * te J; 6 T» -5£©f!lf#£ 

»SC£#T?*5. io 

[0 0 5 4] 0E*O9T>i|WB 

77^^b-f^ :/^©»*ssefbj§©fl-ai8«« 
t _ F # .., y lc j; %%m<omh\c * S3**£8nw-r s c 
as«s»5 %is«at-ra i ^©E&gftaiiico^Tjis 

-TSCtKfcStf, WDM #7^1 1 (0 

K 2> 3) T»*is-ra»te. S5Kfis^K<-rssit 

tfT*£Sfctf>, «$6*Kci4, <fc£i«ffl;bT-j£*£«&@!>ig 20 

[0055] 2fs^od^iS*®i iiHig©-7^>ifi|g 
«t» a. u-if 3 ©Qj^*«&jM9fcaratej£ 

r-r^ 2 icAWsnsae^v-^tiiD^s 

JWttlMiai?* 5 loi«Sffi7 r Wfii&<5,#7 r 

D?ijff«wrss«. tiDMt«tt©0iS^^ttStfit 30 

[0 0 5 6] *JKI!©S -51**31 1 2B»09-tvhwb 

g-ca, aa©»s©7T^y<n-a N dfbm, dbr. 
ao#»»u- ifx«iioPA*-&»-rs#aiu^ 
/vy x v^fiit^iit -r «*FSft%i3UB£>©&«£- 

[0 0 5 7] *RW0 5-5Bl3»«l 3fESg<0^^>lt*g 

7 %7t4* 2 icniB%R£¥a 1 -c« 
ftfc««©B&i©e t% ti & t mmsafimx^ tiz® 

#SCfctfT'tSo ^v>ifipg©?ir«i4, @»gft©^« 

fcfcfrrsfc^ aaoiftftoBbiB3t%iDM A7"7i 1 
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mitt ZCtlciS: So 

[0 0 5 8] *«W0 5-6fflJ«5ll 4E«©^Vtiia 
ST'tt, ^/^^ \Cfflffi&M&i3$ri2m. 5 E - 20 
[m2 / W] J£U:©fe«D*&fli-r5fc#N cnS^Of^ 

[0059] *mxo*?%mim\ snmrnxmi 7m 

to5^y«BS , ?tt, ft7 r -f/< 2 ttflrefteejf-r 

T'iiSSo 

[0060] 8Sl<07vylgi 

nr-a, #7r>iv<2t±{g^ft;fcfijf-rs;fc«>©£a£ffl 

^2 fc9^>«MBlcj«L;fcft7 r -Y/qftMrrs £ t 
[006 1] *56W©^ -619*511 9ett©JW*ST* 

[0062] xsmowmsmz omsm^mz *m 

-Y^fciMEg8K:A*fU ft7r^<eSSB8tefeW-59 
v >«HBtt**«ffl"r Set tit), ft 7 r -i' / M3£B§ 

8 ap£*i§«-r s c t #t* * So 

[0 0 6 3] *589i©5-5fll#B2 l 1E«©?W8H8T 
t4, 9v>i|MgBOWaxa:*axttlWSHi5ate#^« 

tf#:taB8i07 7-^<iti«Bl 0TJfc7r-f '<ei£i&8 
[0 0 6 4] *«W<0 5-6ffl!*3«2 2Rt>'H*JS2 6 IB 

S„ 

[0 0 6 5] *»WO^-6BI#*2 3fcE*03t*»ll 

-rsct^-e^s, 

[006 6] 4&Bfto>$%mmz 5iEm<o^mmx' 

14, ^T>ttil@ig9©tu@Xt4^axi4HumwS:li:^± 
a^in^r^/^ifitSSi o^ii^., 

9 atf *±s^in7 r ^ / iot^77^ 

[0 0 6 7] Sfc, 9TVJi(e»9fc# 
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±mmay tj/hwsr i o mm-^t>^rm^.rHt, 
& ->x-r L>icmmx°% s * ats*#s ct«ts 

RS©ff c.-pfr-S'DCF ©fef^O^KJ;!). SafrTSCitf 
*stK *©*iJ#©^fc#¥S*©#{fck:o;fc:tfS. Hi 

8 «EDFA©fy#£¥S£©g|{$*£^WfC5jsL;fct,©T? io 

Sfi©35ft:£>8tt37c:i&fc:fc^ EDFA©f!l#«:— Sfc«7c 

HI 9 (a) IcX^Jl^^O^SklJiSCT^ 
<D&M&HBU DCF ^©A^l^l^-^cfWSiJ-f 
300 fcs HI 9 (b) ICDCF OS^©^K)tjSCT, M 

co 0 e s] #fmv&* wm<owm'*'?*—j'<D& 

fk^DCF ©9TVJIMBa»-p»fll"rsci:te±t>r, ED 
FA<0fiJ#«r— Jtt^-^x S'X'rASfcEDFAfcKfi-fSeB. 

SctmS. H2 0&H1 7©tf»»Sth«ltJtb 

T\ DCF ©7T^lte«)a^SgfflLfc«-a-<DEDFA©Sff 30 

a^izfe dcf <D7^?>fflnzmmicmx 

CtlC&iX, 30CDtt«k:^LTS*?nSEDFA©!|f 
14£#ill£-f 3Ci#T'#3 0 $fc. H2 1 (a) , 

(b) t^-rfiSfcA^ji^^DCF m$;<Dm.mt, edfa 

£fcfc<koT*f<S-rs<l2:tf-T?S3o ^f*uo#&fc, 
EDFAOfiJf#^r— SlC^OO, DCF ©toTl U^Jlotf— S 

DCF g«aO«jfe*9WtlWBT?lllflfrSCt^ f&fejB 
ttSCfcOT^&froTcDCF A»cSH'T5*t#1tttO 40 

©&{tSi:|5|CDCF *fl|ir\fc^v:/i|(«B&lflAUfc« 

[0 0 6 9] *5CTOd-6«!*«2 9-3 5lcmm<DK 

flMWBwn« t -ptea^^wii t raw© wtt* 

fSCttfftS. H 3 8 , H 3 9 Icm-ftMT'ffiigZ 
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[0 0 7 0] 

ismoygMrwm & wjwb»©*w«» o h 

n±*^©^v^lii|iggg©Ml©*SS^MT*St>, (a 
/*) 2, WDM ^y^l 3, BjTOt?SK 

[0071] jfts*tes5£#® 1 77^^0-1© 

¥»ftb— 9*3 (3i , 32 , 3s, 34 ) 

nK&*>7T 4*9x^-7- <cy9 mm^mss) 5 (5 

1 „ 52 s 53 , 54 ) M^a^y^ (MfaatfL 
gg) 6 (61 x 62 ) t. WDM #7°7l 1 £frZ>mi&Z 
*vri^3„ ccm*w If 3 1 > 32 ©ISSifcg 

77-T/^l/-f-f^5i N 5 2 ©jgii&glitt 
tHUSfiAi "PSD, ¥S¥# 1^-^33 , 34 ©>W> 
ffigi:, 77Wb-f^V^5 3 % 5 4 ©3Si®$g 
ttWcHUiSSAi ip«*U-1f3i , 32 , 

33 , 34 <o&immi l mm&fe<km77'(''t9u-T 

4Zy95i x 52 , 53 , 54 coitmic 

Ai % X.2 ic^Sft^nS^^klUTSSo ^fclulBft 

S A 1 i: A 2 ©ftSP^|!i«6niD «±35nm«T t bT % 

[0 0 7 2] HUfB*#^l-— <f3i v 32 , 33 % 34 
T^n5l@B«<0ifiiSlK A2 Zhlcmfo^ 

jfcjWDM *77i 1 T»^»snTBi©^*#s 1 ©to 
2tftei&s*$teLT*«. ^n^u— 9*3^e.®^-a- 
fltiizf^ 6 ©p^a<affiS«#7 7^17 t?s^«tu 
S&B^S^S 2ooi©t*'»5n5«li:bT*5. 

itl^^^#©l ©toTa^liWDM 1 3te«fe»?J|i« 

A«stu ra«««7r-f/<2i»aiB3es^¥ai©ia 
ejtt-a-ig^nT^wtiipgsn^ wdm^i 3*ai® 

U €-?7^KI*7'7l 4tC*3V^T, ^-©— m^E 

imum^^m^i 5 icfev->TS«sn> hihiki 5 

[0 0 7 3] M1B**Bffl7r-r^2H:9TV**BfcaU 
fcWat7T^/<, ff>JA{f5f*W^H*T^n2^3.5 E -20 
[mZ / W] J^±T*£5fc©;&fliV>Tt>&V-'U fl^^ 
A7J*n5^i€A7J7 7-Y/U 2^fOSSiiSbTffl 
^Tt,fil/\ Srt, km^fc<3-20 P s/nn*«©^tSl^-3 
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RDF (Reverse Dispersion Fiber) £:SMF ICOft^ 

(— (KfCRDF « -20ps/Wcr»©#&##C> ft&blCSMF © 
SSi|!3g«fr£2te©g2THgfl§?-Si:fiv\ > ) C© 
«fc^*»&fc«s 7TV*Sli|gffl©®iS)t^RDF fr£>SMF 

*l*ai:U JWBH7r^2*fflB«»£#Wi, wd 

M 3, t-^^ttffi*^! 4, *^*ll4i 10 

ioo7 4i mz zimi <o^>m®g&tem?&mt} 

gftiRSAi , A 2 «1435nmtl465niB, lf^7fri-20dBin 
/chl 540nmfr £ 1 560nm©ffllcHBIH»C 8 ig A* bft » if 

>**wflie*o.5dB w#z.m>iL ftmmm7 7 

TVS„ 20 
[007 5] (9^ Vi|MBS©*ffl0B» 2)02 

icttiHWB7r^2(E>MMMIIi:wiM 3tf&tt 

stu ae^^#si^e.oae^wDM 3 

CtS*frt)TV>8. Site* SgMmSl ©^li)£^:itlS•r 
S£#J#*V.^£^,'.C^;&*^2)^oT^•>S. 
[0 07 6] (77 >-tii|gf§CD^SS^fil 3)03 
M©^vi£ffi§8©Sg3©3&ffl0Bai-?i&!K 

JB77^<2©M^fcft^fcK:*«rTOM 3 

n«SSlB3tWflHB«7 r wv< 2 ©ftfflttfcilfT? 
n &«!I©wdm A^i 3fcAft3nftttBft*tfMR 
r -f/< 2 ©KjWMlc&fT sns <fc-5lc UfttOT* 

[0 0 7 7] |MEnB3@l£¥IB 1 ©5 %fS 1 ©40!/- 
yAfcS-rS¥H»V-^f3i , 3z fcS2 0^-7 p 

BfcJi-rs^st^u— tf 35 , 3e ©pf^gsaf'Tn 
trace* 9, mi©^i/-^Afcs-rs¥S»i^-if 

3s , 34 kftZOMr- yB^mt^^WU— 9*3 

7 , 38 ©^i^fitiv^-rntiRic-efeSo £ft> 7r so 
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ft u— 9* 3 ©*^jggtc-&t) snr^s. 

[00 78] (7 T yWOHi^l 4 ) ffflEB 3 © 
WBBWc^T, * 1 © y 7 A fc«-T S U 
-If 3 1 . 32 ©«p£>««*Ai , B^*-^Afclt 
y3« » 34 A 3, M2©^ 

-yBfc«-TSiMW*U-1f3» . 3e ©*£.•»«** A 
2 % n^A—yBKJH , r*JmM*:U-9'3T . 38 ©41 
4>igg*A4 fcU Ai , A2 , As s A4 ^HWcK 

^'MSSOMPlItt 10nmJW±30nniJ^TT-^ tJ , ft£©4 , £> 

^(omwsmic^mft^ltirctifi-v^ mm *77 4 

[007 9] (vWJii|ig©^fit^Ji|5) E4 oa* 
f|HJ!©5 t v«MlB©» 5 ©MftUTCS 13 , ftfflE«£ 

fcaw&fcjwwsci:-^ #-077yW9t-as 

[008O] tufB#*SS^tc*3V>T, UttX/tv—m 
tp#s 4 4 yum 5 fc^-r«fig ttsci^t-t 
s„ @4©iiii, iaixt±0 2xiiia3^bft ; e^ 

- K^©Jt/«^#© 1 9 fc> LDWWHIK2 0 
ftS«~5>fl94fttitftCFLDIMfMI99S£iaBl 5**8« 

?nftfc©T*aB5. iss^zsfgi site-zxfttm-ti 

e:©»&, ffl^©a^)fefc<J;S«Aiifgigfi (M^mS. 
Sicioonm ^rtn^ftjgS) #ja©?fc«ri)-iSb, Mf*Wt£i 

lis a^&Stfl 4 30nn>fcl460nin 1530nmtl560 

*/jNfcBUTffl*«E*«Sifl:«nS. LDfJ»lH]gS2 Oli 

9 1 3 ©ig»SSiE^gEfl:-r S *> © 5 , }t/«»#9 
1 9*»6©fflA«BE*8dWE31LT, WE*i«*Jtt©)fe 

UTf mttwmit? & ® § ^r-r So 

[008 1] 05Oiili, 0 1 X»±02X«0 31C^ 

htt-zwmmt>-7<7 \ 4ic ma^7 2 1 

^>MX7-fW2 2t, *b^*-KH©3t/H 
^#©1 LD$iJS1[hIES2 0i:^e»*S ; &-^fi^ 
^taStfLDWffllll-^^lHlBS 1 5A^ftSnftfc©7J* 
S„ ^tiy^Z 1 lit-^JtiMSffl*^ 1 4 7J-#H£ 

^ nft flj*)t%BiiS}t©a t mmzftm? s t> ©x** 
So F'<x7j)vz 2 2 a^sjs^jss^s* 
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9, COW, «K0fili^k:«):SS*itMBi&A CEbiS 
JtffiStlOOmi £riQ*.;fcifcB) tti5©3fc*SjIU Mft 

;P©*/NcjSCTffl73«ffitf^{b£ft3„ LD©J®mgS 2 

o^/^ r 7-^jix.s^tc^f*^-^f3*H®i'rs„ ip 

7 ic^-rmicaiD^'e-^ LTjasaes^f® i sm 
wr««ii«T*s^ 02 6 ic^-raifcA^Jt**—? 
i/cb©©8£#« i **wrs*jafr s c t t-p 

[0 0 8 2] «!E#l*«©9V>HJ«Sfc*^Ttiu Eb 

(a) , (b) ^-raticE6ie^oam«9ofiiinE-r 
i -wisstifcWkoBbiffittfc^ne & tufts 

#ltSSSttStti©fcfc #HB*fc(Wrt-*aOi:T* C fc t 

t'fs, 06 (a) \mm%yTj^2<o-mc7T7 

So iRi0tcttiii|igffl7ri'/ ! ?2ice}f$nT'5-v>'iii!g 
^ut^%i,\ 06 (b) itm^myr^^2(D—mc 

PBS 3 3£«8B8#7T-f/<3 4i:*RW\ WHJB? 
90fiEHEU ^OTBS 3 3*mVZmmm~7T'f'il2<D 

[0083] c^mm<ommmmi ) i7a*^o 

S5„ C©Jt(fi«tgli0K 2, 3fc^Lfcm^T> 

Jwraso^ateftdtsesajD^r^/^wiBB («T, ED 
g§ 8 teastisfliflFjistf^TvfiWBB 9 icxuztxr 

■Ett^TVJIMBIlOWelBlbTfe, EDFA1 Offl-pfllB 

^<fiSHF8«0iB**«W«?n**te-r*. EDFAI 
0 *<SprpfU»0»«ffi#a , *7 v >4MS 9 ©ifeBffi 
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#ttt©SV^'5S<'&tJ^T, EDFAI 0 tm~2* Ijff £0 
[0 0 8 4] 0fe*tt88O3ttfflgflR 2)08 

^ ^ym«m^m^xm^nrz^wm<om 2 ©mss 

JBi^fet), 0 7 ©ftfMB&KHSVT, 7^Vtil)gg§9 
©f3©fct>EDFAl O^ltftfeiOT'feSo 
[0085] Cft>Mm<D!tttffift 3)09 H&mW® 

9^ vti«»*ffl^'»T«irt*nfc3tt*«t»o«f3 

10 JglfciT£tK 2O0EDFA1 0 ©Hfc»«tffl{87r 

(DCF ) £»l@:7T^2£LTffl^£5^yifi|igg§9 

EDFAI 0 fcOSICli, ^>Jii|ggg9^t.©H3*3 I e^ 
Mt5MA7°7 2 3i:, fcDMMt-^LT^T 

cities 9 ow^fcww-rst^^fl^tttBRtfLDfWfli 
^%^0gS2 4 t^R^snT^s. ^-^ini&tti 
Rxfu>mmMmm^m&i2 4 i±^vifi|gg§9©tii77A 

So 9^yHNB»9ett#H4^H5te;S , raja 
20 ^W-^iJ»#@4^<i^S^-a-li. tH?J)fc©A'7-# 

[0 0 8 6] @9©^igT'(i, ^Wttifflg§9©iti 
73)tU^;K EP^2 ©EDFAI O^OATJ^U^^DC 
F ©S&^Sg 1 ©EDFA 1 0 ©fcbft U^WC^SPS ftS C 
m»c-SfC«/-ctl5„ CWi, ff»§§©ttl73tf 

ffig.znr^z>m&c^ ^2©edfai o<Dmmtf-%.fo 
«/cnstv^ci:*«iiE-rs„ ctucttK dcf ©a 
30 ^skj* h t^s-rsm 2 ©edfa 1 0 ommw-mm^it 

6^0i85nSo *fes Jgl ©EDFAI OtffiJff-^t&S 

fct>> EDFAI OOflJW^iSlCtS^aafD^ft^^lc: 

[0087] (7t4 J ffii§(D*ifii^Sl4) 01 0(40 9© 
^SS^mtfeV-'T, St 1 <DEDFA 1 0 t ^^imsss 9 fc 

04 ^ tl©t?:M»t5 C t ft't f , cntiDCF ©ffl 
[0088] C»f«IS09ISN[^tt 5)011 tt ±15* 

C<0*£\ Ml ©EDFAI 0Si;^2©EDFAl OttWf- 

50 Tjjcfew 5 tb±)M^H© u^ovmmm^ < * 5 <t -5 ^ 
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zmmytv; w-mmc wsns. 
[oo89] m$wm>?m&t& 6 ) *ftma<DK<p 
m§§im i ~B3ic*?m&v?^s&mm>wu87 

JWtt»6*lj»*-s c i: fe 

[0090] (%>f KfSom^ffil 7 ) gffleft>ttns<o 
S*6fijeaifc^3^T. 04 1^5.04 4 KgVffiSfcag . 

[009 1] (ft*i&§§©*om<B8) 02 9-032 
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